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SPECIAL ZfATURUS OF TEE STRONG INTERACTION OF A -. Codes
PLASNA NITN A MAGNETIC FIELD AS IT EXPANDS - _

RADIALLY IN A DISK CHANNEL o r

Kerkis, A.Yu., Sokolov, Y.S.,
Trynkina, l.A., romichev, V.P.,

The investigation concerns the process of expansion of a plasma in

a disk chanLel when a transverse magnetic field is presont The

lajout of the experimental unit is shown in Figure 2.19.The plasma

source is a coaxial electric &schergar, on which a capacitor bank of

the INH-5-150 type is dischargd. The tniti8i &.!r preaSA"u comprises

0.7-1.0 m Mg. The glasma which #orNS aSSa rev; of the ele: rc

Cischarge %over along a straight tube, Whnc- is a :oitilnu.4a -c of the

dimharger, at a velocity oi up to 20 km/s. Thi. tube, which 1140 .a

length o.7 30 cm and diameter of 5 cm, terminates in a 4as C- WIte.

a width of 2 cm. The process develops in such a manner that tL,.

plasma, following impact on the end of the straight tube, is expanded

in the disk channel. The leading edge of the moving plasma, already at

a radius of 60 m, is a shock wave, traveling over a quiescent gas at

a velocity of up to 10 ka/s (without a magnetic field). The results of

the measurement of pressure along the length of the disk chennel at

different moments of time she,. the magnetic field is absent are given

in Figure 2.20. Also given are the estimates and the indirect

measurements of distribution of electrical conductivity over the radius

at different moments of time. These measurements in combination with
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data on pressure showed that the change in the parameters of the gas

beyond the cylindrical shock wave take place primarily as a result of

its adiabatic expa-sion.

In this case the presence of a transvorse magnetic field, when its

strength exceeds a certain critical magnitude, loads to a qualitative

change in the nature of expansion of the gas. Direct measurements of

the current density in the plasma, changes in the strength of the

magnetlc ano %lectric fields, pressure (Figure 2.21), and also

high-speed photography with the help of an SFRL (in the mode of

photoseeep and time magnifier), lead to the detection of a clearly

expressed current layer (Figure 2.22), appearing in the gas beyond the

direct shock wave and leading, as a result of its intensive stagnation

in the magnetic field, to the formation of a reflected shock wave. In

this case the measured current density reaches a magnitude of 2000

A/cm 2 , which at a field strength of #v4000 Oe under the conditions of

the experiment leads practically to the complete standstill of the gas

in this zone. Estimates show that the magnitude of electrical

conductivity inside the current layer reaches values of 120-150 mho/cm

(without a magnetic field it is equal to 5-10 mho/cm).
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Figure 2.19.

Key: (1) Pressure se.nors; (2) Current sensors; (3) Magnetic probes;

(4) STR.
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Figure 2.20.
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Figure 2.21
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Figure 2.22. Fraes-by-fraes photogiraphy off the process. lzxposlure timeo

for one frames 1.33 psm. Sequence of frames: from top to bottoml, from

left to right.

During the coursle of thel experimlent attention wlas turned to the

stabililty of the current layer. It wlas revealed that it had

exceptional stability anl a geomletric formlation. In a number of caslesl

on the external boundary of the layer a picture developed which was

characterisltic for Rlayleigh-Taylor instability, wlhich, however,

dislappeared quite rapidly, leading to the comlplete resltoration of the

: tructure of the current layer. The process of expansi~on of 
the

conducting gasl in a transmversle magnetic field, which inl being

investigated at the present timle, and which isl accompanied by the

formition of a clearly express~ed current layer, coincidesl in its nature

with the analogousl process which wasl deslcribed in (1), and thereby

:onfirems experimentally the conclusi~ons of thisl work, obtained on the

basis of a numerical slolution of equationsl of msagnetic hydrodynamics.
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